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In order to study in a non destructive nay the stereochemis- 

try of nitrogen heterocyclic compounds related to natural products, we 

have measured the association constants between these bases and diffe- 

rent proton donors. This method is roll adapted to the problem because 

it can be adjusted to avoid the isomerisation by inversion of the nitro- 

gen atom observed in certain cases by Shamma and Moss 3) during quater- 

nisation studies of heteroyohimbine alkaloids. 

Bellamy and co-workers 4) , Dubois and Massat 5, and Gram- 

stad 6, have already studied the influence of the intramolecular neigh- 

bourghood in the acceptor molecule on the H bond association in the 

carbonyl compounds - phenol and aliphatic tertiary amines - phenols 

S,‘StSmE. 

Granotsd showed clcorly that it is possible to study steric 

hindrance in aliphatic tertisry onines by measurenent of the associa- 

tion constnnt Rit:l a single proton donor. 
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He emphasized the fact that one has to distinguish between 

aliphatic tertiary amines and aza-aromatic bases Nith regard to their 

ability 1.0 form hydrogen bonds; the linear relationship found betaeer, 

the ln Kitss of the aza-aromatic bases with a tingle donor and the pKa 

values o!‘ these bases is not observed in the case of aliphatic tertia- 

ry anineri. In this case, the correspor,din+g points fall far a.~jr from 
a straight line wh3t can be explained by steric hindrance at the nitro- 

gen lone pair. 

For these reasons we have undertaken the study of the aa- 

sociation of phenol with very simple alkaloids nodels namely : 
- quilolizidine (I) 

- 3(s)-nethylquinolizidine (IIa) 

- 3(e)-methylquinolizidine (IIb) 

in order to find a relationship betrxeen the stereochcm$.rtry in the 

neighbourghocd of the nitrosen lsze r?ir and the acsocixticn constant. 

In thin :,tudy we have also included tY.;e mr,xsurement of the xsz?:i.+tion 

constant between phenol and 3-ethglidenequinolizidine (XII) a8 thierc 

are many alkaloids with an ethylidene side chain b to thb nitrogen atom. 

Fiully, to check our results, we have determined the xsso- 

ciatior, c0nstar.t of ?:I.* L +-ol'zidine vith the 2,6-di~et~ylphenol known as 

in "!lindered" pheTlo1. 

The preparst%oz of the 3-et~ili.deneql~ir,o~i~idine has nwer 

been repc.rted EO P-J. it !vr: oht-iir.ed in ??C :‘A yield by condersation 

of trip~er.ylethylp~osp~o~i~j~ broni<p or. 3-quinolizidone using dinet,hyl- 

sulfoxide snd sodium hy_'rido Ice;-ding to Corey and Chsikowaky 7). 

The methylquiooli'zidines were separated by gas liquid 

chronatogrxphy [Carbowax 20 14) and were used immedLtefy because of 

their high instnbilitg to air. Each compound was checked by g.1.c. 

before we to ensure purity. Spectr? new recorded on a Perkin Flmer 

125 double beam Ersting s?cctroPhotcleter usin: 10 mm sodium chloride 

cells. T1-e concentrxtirn of the solution used were in t!lt range Of 

3 millimcl?s in donor to -rvoid self-ns7ociati;n any? x . +h;e range of 5 

to 20 millimoles of accep;tc,r. 
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TH (III) . 

The fiolvent used WAS tetrachlorethylene as it was almost 

impossible to record quantitative data in carbon tetrachloride because 

this solvent reacts very quick.ly with aliphatic amines to give their 

hydrochlorides 8). 

The association constants were determined at 30" +, 1; by 

recording the heipht of the maximum of abiorption of the phenol irae 

3 OH band at 3613 cm 
-1 and using the relationship derived by Heinen 9) 

with A : 

[bl : 

A0 - A 

absorbance of the phenol free 3 OH band in the 

precence of base 

concentration of base. 
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The results are give:: in the Collowing table : 

tiSOCIATI@N COhTSTANTS OF VAiUGUS ~~UIMOLXZIDiNE-PHENCL SYSTEMS. 

DOBOR ACCEPTOR 

PXEFJOL Quinolizidine (I) 36.5 8.3 
3(e)-methyl~luinolizidine (IIb) 33.2 8.5 
3(a)-methylquicolizidine (IIa: 11.9 8.8 
:-ethylidenequinolizidinc (III) 33.8 a.3 

2,&DIHE'IHYL- Quinolizidine 6.5 
PHENOL 

pKaW : determined in a ~~li!nethylcellosolvc/-N~ter mixture 8C:ZO 

As shown, the vnriaticns of the pI(a' values are all very 

amall ar.d are consistent with a minor polar effect rather than with 

ateric hindrance I'). Hbwever we observe ?Z cocsiderable lowering of 

the Kas, constants when an interaction OCCUPG between a methyl group 

and the nitrogen lone pair in 1:3 disxisl position. 

An effect of the same order of magnitude appears for the 

hindered phenol - acceptor pair (2 ,6_dimethllphecoljquinolizidine). 

In both ca6c6, steric hindrance prevents the .xpprodch of the pxrte- 

nairs of the hydrogen krnd. 

Cr. the other handtheintroduction of .UI cthylidene side- 

chain in p to the citrogen does not affect the equilibrium constant 

valueasthe accessibility of the ni:roGen lo:le pair is not modified 

(though the conformation cf one ring is jl?.erk,d!. 
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In conclusion,aeasurement of association constants has 60 

far proved to be a powerful and sensitive method to study steric hin- 

drance in the acceptor as well as in the donor molecule, and we have 

shorn that the introduction of an axial methyl group B to the nitro- 

gen atom results in a considerable lowering of the hydrogen bond equi- 

librium conetant. 
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